Objective It is difficult to obtain sufficient material from pulmonary thin-walled cavitary lesions filled with air by conventional percutaneous aspiration biopsy in order to make a diagnosis. In these cases, we performed percutaneous needle washing (PNW) 
Text

Some malignant tumors, infectious diseases and other miscellaneous diseases are known to yield pulmonary solitary thin-walled cavitary lesions filled with air (1). Sputum examination and the bronchoscopic technique may be performed in an attempt to diagnose these lesions (2); however, percutaneous aspiration biopsy by the conventional method is not appropriate because it is difficult to obtain satisfactory materials from the cavitary wall. In our experience, however, a diagnosis cannot always be established in patients with a pulmonary thin-walled cavitary lesion by sputum examination or the bronchoscopic technique, and another diagnostic procedure is needed. Millard and Westcott reported a method of percutaneous needle washing (PNW) for the diagnosis of cavitary lesions of the lung, in which normal saline is injected into the cavity and then aspirated (3). We performed a modification of this technique in 27 patients with a pulmonary thin-walled cavitary lesion whose diagnosis could not be made by sputum examination and the bronchoscopic technique. As the diagnostic yield of this method was reasonable and no severe complications were seen, we thought this was an appropriate method for diagnosing pul-
F i g u r e 1 . T e n t a t i v e d e f i n i t i o n o f a "p u l mo n a r y t h i n -wa l l e d c a v i t a r y l e s i o n . " A p u l mo n a r y t h i n -wa l l e d c a v i t a r y l e s i o n wa s t e n t a t i v e l y d e f i n e d a s a p u l mo n a r y l e s i o n f i l l e d wi t h a i r t h a t h a d a 't h i n wa l l ' a l o n g o v e r 7 5 % o f t h e c i r c u mf e r e n c e o f t h e l e s i o n . A 't h i n wa l l ' wa s d e f i n e d a s a wa l l wi t h wa l l t h i c k n e s s ( W) o f l e s s t h a n o r e q u a l t o X, wh e r e X i s t h e s ma l l e r v a l u e o f 4 mm o r o n e -f o u r t h o f t h e s h o r t e s t d i a me t e r o f t h e l e s i o n ( D) . Ap p a r e n t b u l l a e we r e e x c l u d e d f r o m t h e t h i n -wa l l e d c a v i t a r y l e s i o n .
Results
Twenty-seven patients with a pulmonary thin-walled cavitary lesion filled with air underwent PNW. Upon cytological and microbiological examinations of PNW specimens from the 27 patients, malignant cells were detected in 10 patients (Cases 1-10) and a bacterial or fungal pathogen was detected in 9 other patients (Cases
. Figure 2 (6) (7) (8) (9) (10) 
F i g u r e 2 . CT s c a n s o f t h e p u l mo n a r y t h i n -wa l l e d c a v i t a r y l e s i o n s a n d r e s u l t s o f t h e c y t o l o g i c a l a n d mi c r o b i o l o g i c a l e x a mi n a t i o n s o f t h e s p e c i me n s o b t a i n e d b y P NW i n t h e 2 7 p a t i e n t s wi t h a p u l mon a r y t h i n -wa l l e d c a v i t a r y l e s i o n . T h e CT s c a n i ma g e , a g e a n d g e n d e r o f t h e p a t i e n t s a r e s h o wn , g r o u p e d b y t h e i r f i n a l c l i n i c a l d i a g n o s i s . * Ca s e 1 7 : Co mp l i c a t e d wi t h l u n g c a r c i n o ma a t t h e o r i f i c e o f t h e r i g h t u p p e r b r o n c h u s . † Ca s e 2 0 : P NW f a i l e d t o d e t e c t a n y mi c r o o r g a n i s ms , b u t t h e o p e r at i v e ma t e r i a l r e v e a l e d My c o b a c t e r i u m a v i u m a n d S t r e p t o c o c c u s i n t e r me d i u s i n f e c t i o n . ‡ Ca s e s 2 1 a n d 2 2 : T h e p a t i e n t s we r e c l i n i c a l l y s u s p e c t e d o f h a v i n g i n f e c t i o u s d i
Discussion
The relationship between the thickness of the pulmonary cavity wall and its diagnosis had been reported. In 1951, Wigh and Gilmore reported that solitary pulmonary cavities with a wall thickness of 1-10 mm represented inflammatory abscesses and those with a wall thickness of 4-50 mm represented neoplastic cavities (4). Woodring et al reported that the thickness of the thickest part of the cavity wall gave good information that could be used to differentiate between benignancy and malignancy of pulmonary cavitary lesions among their 65 patients (5). In their study, all of the cavities with a wall thickness of 1 mm or less in their thickest part were benign; among lesions whose thickest measurement was 2-4 mm, 1/7 (14%) were malignant; among lesions whose thickest measurement was 5-15 mm, 16/33 (49%) were malignant; and among lesions whose thickest measurement was more than 15 mm, 19/20 (95%) were malignant neoplasms. The thickest measurement of the cavity wall of our 27 cavities ranged between 2-15 mm. According to these previous reports, our cases were at or near the borderline zone between benignancy and malignancy, and it was important to establish definitive diagnoses. Several cases of malignant neoplasms with pulmonary thin-walled cavity have been reported (6-10). However, to the best of our knowledge, there is no clear definition of a "thin wall". For this study, we established a tentative definition of "thin-walled cavity" on the basis of the estimated measurements of the lesions shown in chest X-ray and CT images in previous reports of malignant neoplasms with thin-walled cavity
